Autophagy protects against redox-active trace metal-induced cell death in rabbit synovial fibroblasts through Toll-like receptor 4 activation.
Reactive oxygen species (ROS) are implicated to play a role in initiating rheumatoid arthritis (RA) pathogenesis. We have investigated the mechanism(s) by which essential redox-active trace metals (RATM) may induce cell proliferation and cell death in rabbit synovial fibroblasts. These fibroblast-like synovial (FLS) cells, which express Toll-like receptor 4 (TLR4), were used as a model system that plays a role in potentially initiating RA through oxidative stress. Potassium peroxychromate (PPC, [Cr5+]), ferrous chloride (FeCl2, [Fe2+]), and cuprous chloride (CuCl, [Cu+]) in the indicated valency states were used as exogenous pro-oxidants that can induce oxidative stress through TLR4 coupled activation that also causes HMGB1 release. We measured the proliferation index (PI) of FLS, and examined the effect of RATM oxidants on apoptosis and autophagy by fluorescence cell-sorting flow cytometry (FC). Cell cycle was analysed by FC and autophagy-related protein expression levels were measured by western blot. Our data showed that as RATM as prooxidants increased intracellular ROS (iROS) that can induce oxidative stress. Whereas iROS increased PI in FLS, these reactive species also protected cells against apoptosis by inducing autophagy. Our results indicate that ROS/TLR4-coupled activation may contribute to the pathogenesis of RA in FLS by induction of autophagy. The signalling pathway by which inflammation and its tissue destructive sequel may occur in RA underlies the need for developing therapeutic agents that can inhibit release of tissue-damaging high mobility group box 1 (HMGB1), cytokines, and possess both trace metal chelating capacity and oxidant scavenging properties in a directed combinatorial therapy for RA.